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Materiai  ^  Finishes  and  Coatings  88  Wear  Resistant 
Ahrasion  ResistanGe 


Ahsjtraot 


Twenty  materials  Gonststini  of  various  fahriGs  and  tapes  (pOlyestef>  teflon 
■nyloaj  daefon)>  fiberglass  laminate  (epoxy,  polyester,  phenolio),  epoxy 
enamel  hard  anodized  coatings  (AnaGhroiiie  Corps,  iouthgate,  California), 
lubricant  films,  and  Type  3CI  Half  Hard  stainless  Steel  Were  applied  to 
20i4-.T3  and  7075*t6  aluminum  alloy  materials  and  wear  tested  In  varioui 
Gombinations  in  a  sliding  abrasion  test  machine.  Bacron  tape  (ConaeGtiout 
Hard  Rubber  Co.,  Mew  Haven,  CgnneGtiGut,  Temp  »  R^  Tape)  landwiGhed  bes 
tween  sliding  2024'»T3  aluminum  alloy  surfaces  displayed  the  best  wear 
preventative  GharaGteristics  of  all  the  materials  tested  at  14  cyGles  of 
osGiliatloi#under  2.5  psi  pressure. 

Referenee ;  Mappus,  L.  A.,  George,  J.  C.,  Keller,  E.  E., 

"Abrasion  Wear  Preventive  Devices  In  Vibrating 
Faying  SurfaGes,  Evaluation  of,"  General  DynamiGs/ 

Gonvair  Report  t#  58^470,  San  Diefo,  California, 

21  July  1959*  (Referenee  attached,) 
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INTRODtJGTlON! 

In  ordir  to  prevent  the  abraalve  wear  in  faying  surfacii  of  pfimafy  at.fuctupes  of 
part  a  v^oaa  feplacement  would  ha  costly  ^  the  daslgn  gfOu.pa  intend  to  instali  Wear 
pfaventiv#  devicaa  betwaan  tha  pflmary  stfuctUfa  and  boltad  on  dGersj  pMelsj  fairings » 
etc.  This  tast  request  Was  Originatad  to  avaluata  various  wear  preventive  devices 
installed  in  Clad  aluistaum  alloy  aatallic  Joints  and  subjected  to  vibration. 

,0BJ2CT_!. 

To  evaluate,  under  siniulatad  Vibration  conditions,  various  wear  pravantiva  devices 
instailad  in  clad  aluilauR  alloy  faying  surfaca  joints^ 


GMCLUSlGNl;, 

Of  tha  20  different  wear  pravantiva  davicaS  taitad,  Moron  TeapaRafapa,  manufactured 
by  the  Connecticut  Hard  Rubber  COPpanyi  Haw  Havati  Conn.,  was  tha  bast  material 
taatad  for  us#  in  faying  Surfaca  joints  from  the  Standpoint  of  wear  pravantion  ind 
ease  Of  installation. 

TEST  SP.ECIHEKS; 


twenty  (20)  different  faying  surfaca  ooiblnatlons  wara  evaluated.  In  each  combination,; 
on#  surface  was  attached  to,  or  a  part  of,  an  .0^  ineb  tblok  sheet  of  26;^’'T3  clad 
aluninuB  alloy.  The  other  surface  wai  attached  to  a  1.5  x  2  x  3  inch  2024^13 
aluminum  alloy  block*  the  faying  •urfaCaS  are  listed  in  Tabla  I, 

TEST  PRQCEBOREi 


A  photograph  of  the  test  jig  la  sham  In  Figure  I*  Tha  design  of  this  machine  made 
it  possible  to  test  slxtaan  (16)  faying  surface  combinations  simultaneously.  A  motor 
whose  speed  was  eontrollsd  by  a  Variae,  turntd  two  cam  wheels.  Each  cam  actuated 
two  rods,  each  rod  moving  4  spaeimans*  ^a  rods  ware  aprlng  loaded  to  hold  them 
against  the  cams*  boads  ware  appllad  to  smob  epaciman  by  maims  of  calibrated  springs* 
Conditions  set  for  this  test  wars  aa  followsi  tbs  motor  spesd  was  set  at  850  R|^ 
which  was  approximstsly  fourtaan  (14)  cycles  psr  esoond)  the  csss  ware  made  to  give 
an  smplituda  of  vibration  of  .0625  inehae;  the  springs  wsrs  adjusted  to  give  a  pressure 
of  2.5  PSI  on  the  faying  surfaca  joint. 

Spceimens  Without  thair  own  adhaslva,  wars  attachad  to  the  blocks  and  sheets  by 
msans  of  doubls  faced  Permecal  He*  94  polyeiter  tepe*  This  method  of  attachment 
facilitated  the  removel  imd  replacement  of  faying  surfacss.  Iihian  it  was  dasired  to 
eliminate  a  faying  surface  from  teet  compieiely  a  metal  ilesve  was  substituted  for 
the  block* 
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Material  Fia'isfees  and  Coatings  »  Wear  Resistant 
Aterasion  Resistanee 


AtestraGt 

Twenty  materials  Gonsisting  of  various  fabriGS  and  tapes  (polyester^  teflon,’ 
nylon,  dacron),  fiberglass  laminate  (epoxy,  polyester,  pnenplic),  epoxy 
enamel  hard  anodized  coatings  (Anachroiiie  corpi,  ionthfate,  California), 
lubricant  films,  and  Type  301  Half  lard  stainless  steel  were  applied  to 
202l^f3  and  70t5-T6  aluminum  alloy  materials  and  Wear  tested  in  various 
Combinations  in  a  sliding  abrasion  test  machine  *  Bacron  tape  (Connecticut 
Hard  Rubber  Co.,  New  Haven,  Connecticut,  Temp  »  R-  Tape)  sandwiched  be* 
tween  sliding  20gl-*T3  aluminum  alloy  Surfaces  displayed  the  best  Wear 
preventative  charaGteriStiCs  of  all  the  materials  tested  at  11  cycles  of 
oscillatiOH^'under  §.5  psi  pressure. 


Reference ;  Mappus,  L.  A.,  George,  3,  C.,  Kelier,  g.  E., 

"Abrasion  Wear  FreVentiVe  BeVices  In  Vibrating 
Faying  Surfaces,  Evaluation  of,"  General  Bynamics/ 
Convair  Report  NP  5@‘l70,  San  Biego,  California, 

21  July  19?9-  (Reference  attached.) 
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IKTRQDMGTJQK:; 

in  ordif  to  prevent  tfee  abrasive  wear  in  faying  surfacei  of  pfimary  struotures  or 
pSrtS  whose  replacsfflent  Would  be  cOstlyj  the  desi^'  groups  intend  to  install  wear 
preventive  devices  between  the  priBary  structure  and  bolted  on  doofS}  pasels,  fairings, 
etc.  this  test  request  was  originated  to  evaluate  various  wear  preventive  devices 
installed  in  clad  aluminum  alloy  netallic  jiOints  and  subjeeted  to  vibration. 

OBjSGt,;, 

to  evaluatsi  Under  Simulated  vibration  conditions,  various  wsar  prevsntivs  devices 
installed  in  clad  aluminum  alloy  faying  surface  jointl» 

CONCLUSIONS.; 


Of  the  20  diffarent  weer  preventive  devices  tfStedi  Dacron  teBfHRwtape,  manufactured 
by  the  Gonnectieut  Hard  Rubber  Gpipany,  Miy  Maven,  Conn.,  was  the  best  material 
tested  for  use  in  faying  Surface  Joints  from  the  itandpolnt  Of  Wear  prevention  and 
ease  of  installatibn. 

TESt  SPECIMENS; 

twenty  (20)  different  feying  Surface  oombinitlons  were  evaluated,  in  each  combination, 
one  surface  was  attached  to,  or  a  part  of,  in  .040  Inch  thiok  Sheet  of  20;^<'f 3  clad 
aiuBinua  alloy,  the  other  surface  was  attaohsd  to  a  1.5  <2x3  inch  2024^t3 
aiuminua  alloy  block,  the  faying  aurfaeei  ire  listed  in  table  I. 

TEST  PROCEDURE t 

A  photograph  of  the  test  jig  is  shown  in  figure  1,  the  design  of  this  machine  made 
it  possible  to  test  si^eon  (16)  faying  surface  oombinationi  simultaneously,  A  motor 
whose  speed  was  controlled  by  a  yariae,  turned  two  cam  wheels.  Each  cam  actuated 
two  Fods,  each  rod  moving  4  speelieini,  ^e  rode  were  spring  loaded  to  hold  them 
against  the  cams,  j^adi  were  applied  to  eioh  Bpeclsen  ^  means  of  Calibrated  springs. 
Conditions  set  for  this  test  were  as  followsi  The  motor  speed  was  set  at  850  rIm 
which  was  approximsteiy  fourteen  (14)  cycles  per  Mpond)  the  cams  were  made  to  give 
an  amplitude  of  vibration  of  ,0625  Inebes;  the  springe  were  adjusted  to  give  a  pressure 
of  2.5  PSi  on  the  faying  surfacf  joint, 

Speeimeni  without  their  own  edhesive,  were  attached  to  the  blocks  and  sheets  by 
naans  of  double  faced  Penacel  Rm,  94  pplyeatef  tape,  TUit  method  of  attaeiment 
facilitated  the  removal  and  replacement  of  faying  turfacoe.  When  it  was  desired  to 
eli^nabe  a  faying  surface  from  teit  completely  a  metal  eleeve  was  substituted  for 
the  bioek. 
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TEStP^SProSs  (Coat'd) 

f^A  fayiaE  furfRoa  ^iata  wara  dliaaitailblad  pafiodloally  for  Inspactioai  Photographs 
of  tha  fayiag  aurfaaaa  '<iara  takaa  aftar  26^  ICo^  zoo,  uui  300  hourt  of  tostiagi 
f haM  photographs  i#a  ahoua  la  Pi^raa  2  thru  9«  iaoh  hour  of  tastia|  roprasaati 
51,000  oyeiaa.  tasta  wara  stoppad  aftar  300  bours  (I5t30o>oo0  oyolas}. 

REsmts^dDiacuasioMt 

faults  ara  iistad  ia  fabla  il.  Coaditioaa  of  tha  fayiag  iurfacas  ara  shown  in 
Figuraa  2^  through  9^  tha  figura  auiibars  aad  poaitioas  show  in  tabla  II  rafar 
to  tha  looatioa  of  tha  aoat  aavara  aoadition  of  waar  for  aaoh  faying  aurfaca 
ooab^atioa  ia  tha  Figuraa*  Poaitioaa  ia  tha  Figaraa  ara  nuibarad  froa  top  to  bottoo 
sad  laft  to  right  aa  follawat 

1  5 

2  6 

3  7 

4  $ 

Faying  aurfaoaa  l,  4»  10»  ll»  19t  lad  20  wara  all  aliJiiaatad  baeause  of  galliag. 

Fayiag  surfaeaa  $  and  9  wara  not  ooaaidarad  baoausa  it  IS  not  practical  to  kaap 
tha  Jointa  lubrioatadt  Fayiag  aarfacaa  2^  3,  7,  l2,  14»  !$•  Ib^  17,  ^  18  did  not 
offer  aa  ouch  protactiea  aa  13  aadi  in  additioa*  would  ba  aora  difficult  to  lastail 
in  tha  productioa  shop. 

ACKMCWlEKiSKtffl: 

Tha  teat  jig  was  dasigaad  by  Mr.  Oarard  DaVriaa  of  tha  ConTair,  San  Piege,  Eagiaearing 
Pepartnant . 


MOTli  Tast  data  fron  which  this  rapprt  wat  praparad  any  ba  found  in  Bnglnesring 
Taat  Laboratorlaa  Pita  Book  Mo,  3^4. 
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